Effect of sodium alterations on hepatic cytochrome P450 3A2 and 2C11 and renal function in rats.
Numerous dietary supplements are known to modulate cytochrome P450 (CYP)-mediated metabolism and subsequently alter drug toxicity or efficacy in animals and humans. In the present study we investigated the effect of varying amounts of sodium intake on renal function and the metabolic activity of the hepatic CYP3A2 and CYP2C11 isoforms. Rats were maintained on standard rodent chow or a low-salt rice diet. Within each of these groups rats received either a single intraperitoneal injection of furosemide to initiate salt depletion, or saline. Additional groups included salt supplementation of 500 mg/300 g body weight/day and 1.25 g/300 g body weight/day of sodium chloride solution. Rats receiving the low-salt diet, both with and without a concomitant furosemide administration, had a significant reduction in creatinine clearance without changes in serum creatinine. In addition, urine flow rate was markedly reduced in rats maintained on the low-salt diet. Western blot analysis indicated that neither sodium supplementation nor deprivation altered hepatic microsomal CYP3A2 levels; however, hepatic CYP2C11 levels significantly increased in rats receiving the largest sodium supplement. In vitro metabolic activity of CYP3A2 was unchanged as compared with controls. Activity of CYP2C11 was significantly reduced in both rat groups receiving additional sodium supplements. Acute manipulation of daily sodium intake does alter renal function and specific hepatic CYP isoforms and should be considered when using these rat models.